Shedding of heparan sulfate proteoglycan by stimulated endothelial cells: evidence for proteolysis of cell-surface molecules.
Activation of endothelial cells by cytokines and endotoxin causes procoagulant and pro-inflammatory changes over a period of hours. We postulated that the same functional state might be achieved more rapidly by changes in the metabolism of heparan sulfate, which supports many of the normal functions of endothelial cells. We previously found that binding of anti-endothelial cell antibodies and activation of complement on endothelial cells causes the rapid shedding of endothelial cell heparan sulfate. Here we report the biochemical mechanism responsible for the release of the heparan sulfate. Stimulation of endothelial cells by anti-endothelial cell antibodies and complement resulted in the release of 35S-heparan sulfate proteoglycan and partially degraded 35S-heparan sulfate chains. Degradation of the 35S-heparan sulfate chains was not necessary for release since heparin and suramin prevented cleavage of the heparan sulfate but did not inhibit release from stimulated endothelial cells. The 35S-heparan sulfate proteoglycan released from endothelial cells originated from the cell surface and had a core protein similar in size (70.5 kD) to syndecan-1. Release was due to proteolytic cleavage of the protein core by serine and/or cysteine proteinases since the release of heparan sulfate was inhibited 87% by antipain and 53% by leupeptin. Release of heparan sulfate coincided with a decrease of approximately 7 kD in the mass of the protein core and with a loss of hydrophobicity of the proteoglycan, consistent with the loss of the hydrophobic transmembrane domain. The cleavage and release of cell-surface 35S-heparan sulfate proteoglycan might be a novel mechanism by which endothelial cells may rapidly acquire the functional properties of activated endothelial cells.